Rationale Drug purchasing tasks have been successfully used to examine demand for hypothetical consumption of abused drugs including heroin, nicotine, and alcohol. In these tasks, drug users make hypothetical choices whether to buy drugs, and if so, at what quantity, at various potential prices. These tasks allow for behavioral economic assessment of that drug's intensity of demand (preferred level of consumption at extremely low prices) and demand elasticity (sensitivity of consumption to price), among other metrics. However, a purchasing task for cocaine in cocaine-dependent individuals has not been investigated. Objectives This study examined a novel Cocaine Purchasing Task and the relation between resulting demand metrics and self-reported cocaine use data. Methods Participants completed a questionnaire assessing hypothetical purchases of cocaine units at prices ranging from $0.01 to $1,000. Demand curves were generated from responses on the Cocaine Purchasing Task. Correlations compared metrics from the demand curve to measures of real-world cocaine use. Results Group and individual data were well modeled by a demand curve function. The validity of the Cocaine Purchasing Task was supported by a significant correlation between the demand curve metrics of demand intensity and O max (determined from Cocaine Purchasing Task data) and self-reported measures of cocaine use. Partial correlations revealed that after controlling for demand intensity, demand elasticity and the related measure, P max , were significantly correlated with real-world cocaine use.
Introduction
Behavioral economics offers a framework to understand how the behavior of an organism is maintained by different commodities, or reinforcers (Lea 1978; Hursh 1980 Hursh , 1984 . Behavioral economics has been especially useful in analyzing the self-administration of drugs by both humans and nonhuman animals (e.g., Hursh and Winger 1995; Jacobs and Bickel 1999; Giordano et al. 2001; Shahan et al. 2001; Johnson et al. 2004; Rodefer and Carroll 1996; WadeGaluska et al. 2007 ). The main dependent variable in behavioral economics is the amount of reinforcer consumed, which is considered the demand for that reinforcer. Elasticity of demand refers to the sensitivity of reinforcer consumption to price, and has been described as reflecting the "essential value" of a reinforcer (lower elasticity revealing higher "essential value") (Hursh and Silberberg 2008) . To illustrate the metrics obtained from such behavioral economic analyses, Fig. 1 shows a hypothetical demand curve (reinforcers earned or consumption) corresponding to the left y -axis, and the associated response output curve (responses emitted) corresponding to the right y -axis. Demand intensity is the organism's preferred level of consumption of that reinforcer when it is available at extremely low prices, and is represented in Fig. 1 by the value on the left y-axis where the demand curve intersects the left y-axis. Demand elasticity is the slope of the demand curve at any given price; however the deceleration of the demand curve across prices (the general curvature of the function) serves as a global index of elasticity. This figure depicts two additional important variables that may be calculated from demand curves, P max and O max . The price at which response output for a reinforcer reaches its maximal value is P max , which is closely related to elasticity (Johnson and Bickel 2006) . The corresponding maximal response output (e.g., money spent or responses emitted) is referred to as O max (i.e., response output at P max ). In Fig. 1 , the price associated with peak responding (P max ) is $1,000. The corresponding expected peak response output (O max ) is 6,000 responses.
By examining multiple metrics, demand curves provide a multidimensional assessment of drug reinforcement. For example, one hypothetical individual might show high demand intensity for cocaine, preferring to consume large quantities when the drug is cheaply available, but show high elasticity, with relatively small increases in price resulting in large decreases in consumption. Another hypothetical individual might show low intensity of demand, yet show relative inelasticity by continuing to defend this relatively low level of consumption even at very large prices. Thus, either individual could be said to exhibit greater cocaine reinforcement depending on the demand curve aspect under consideration. It is possible, therefore, that different dimensions of reinforcement may be associated with distinct clinical patterns or treatment responses.
In the experimental laboratory, demand curves are often generated by modeling price with fixed-ratio (FR) schedules. This can be costly and time-intensive, because a separate session is required to assess a single price, and because the resources and regulatory requirements to conduct human drug self-administration studies with humans are considerable. Also, there may be ethical concerns with allowing some drugs of abuse to be self-administered in treatment-seeking populations. Hypothetical drug purchasing tasks offer a more time-and cost-efficient alternative. Purchasing tasks are questionnaires that ask participants to self-report on behavior in hypothetical situations, with price expressed as monetary prices rather than FR work requirements. In such a task, participants are asked how much drug they would purchase and consume at a wide range of prices. Drug purchasing tasks have been successfully used to assess simulated consumption of a particular drug across several drugs of abuse, including heroin (Jacobs and Bickel 1999) , nicotine (Jacobs and Bickel 1999; MacKillop et al. 2008; Madden and Kalman 2010; Murphy et al. 2011) , and alcohol (Murphy and MacKillop 2006; MacKillop and Murphy 2007; Murphy et al. 2009 ). Similar to demand curve analyses of human drug selfadministration studies, these tasks have produced orderly data. Purchasing tasks may also have clinical utility in predicting and assessing treatment outcomes. MacKillop and Murphy (2007) found that participants who had greater O max values and lower sensitivity to price (i.e., greater P max and lower demand elasticity) for alcohol on an alcohol purchasing task had poorer treatment outcomes. Another study by McClure et al. (2013) found that smokers that were administered the smoking cessation medication varenicline showed significant increases in demand elasticity compared to those receiving placebo. Furthermore, such tasks appear to be reliable. A hypothetical purchasing task for alcohol demonstrated good test-retest reliability when the task was implemented twice at a 2-week interval (Murphy et al. 2009 ).
To date, there has been little work exploring a purchasing task for cocaine. Petry and colleagues have conducted several studies investigating the purchasing of cocaine in the context of polydrug abuse. Petry and Bickel (1998) included cocaine as one of several drugs for hypothetical purchasing among participants who were currently or formerly dependent on heroin. The results showed that cocaine served as a substitute for heroin when the price of heroin rose, and that purchasing of cocaine was income elastic (i.e., purchasing of cocaine increased in greater portion than income). This work focused on cross-price relationships of different commodities, and not on own-price relationships for cocaine. Petry (2000) provided polydrug using participants with imitation paper money, and asked them to choose several drugs of abuse, including cocaine, and other commodities such as rent, food, and entertainment, to purchase. As income increased, cocainedependent participants increased their purchasing of both alcohol and cocaine, while demand for other drug and nondrug commodities was not affected. Petry (2001) investigated the effects of varying prices of alcohol, cocaine, and valium on purchasing of several drugs of abuse in alcohol-dependent individuals. Cocaine purchases followed the law of demand, meaning that, cocaine purchases decreased with increases in price of cocaine. Moreover, these studies found that drug purchasing during these tasks was significantly correlated with urinalysis results and self-reported years of lifetime drug use. The aim of the present study was to independently assess a Cocaine Purchasing Task in cocaine-dependent individuals. The validity of the task was evaluated by assessing the orderliness of the data, and by examining correlations between variables resulting from the Cocaine Purchasing Task and aspects of self-reported cocaine use.
Materials and methods

Participants and apparatus
The participants were 86 cocaine-dependent individuals from the Baltimore/Washington DC area that met DSM-IV criteria for cocaine dependence as assessed by a DSM checklist (Hudziak et al. 1993 ). In addition, participants were between 18 and 65 years of age, were not dependent on drugs other than cocaine (except for caffeine or nicotine), and did not have a history of psychiatric treatment in the past 6 months. Participants provided a urine sample that was positive for cocaine. Volunteers' compensation ranged from $75 to $130 for their participation in this study. Participants who underwent in-person screening but did not qualify for the study were compensated $30. During the session, participants worked in a quiet experimental room. Participants completed tasks other than the Cocaine Purchasing Task that are not immediately relevant to the current analyses and are therefore not described here.
Procedure
The Cocaine Purchasing Task was administered as a paperand-pencil questionnaire. Participants were read the following instructions by a research assistant before responding, with either crack rock or powdered cocaine stated in the brackets, depending on the form of cocaine most often used by the participant:
This is a series of questionnaires designed to assess choices for cocaine or crack across changes in price. This information is entirely for research purposes. All questions about purchasing cocaine or crack are completely hypothetical (pretend The various prices for a nickel bag of crack rock or vial of powdered cocaine, listed in ascending order, were $0.01, $0.05, $0.10, $0.25, $0.50, $1.00, $2.50, $5, $10, $25, $50, $100, $250, $500, and $1,000 each. Participants wrote how many units of cocaine they would purchase at each price.
In order to obtain an index of self-reported cocaine use, participants completed a paper-and-pencil questionnaire asking for the units of cocaine ($5 crack rocks or vials of powdered cocaine) used per day, and the amount of money typically spent on cocaine on a day in which cocaine is used. Participants also filled out questionnaires assessing relevant demographics, including other drug use, age, race, sex, monthly income, and cigarettes smoked per day.
Data analysis
To ensure quality of the data, individual participant data were assessed to eliminate data that showed evidence of disorder or that could not be modeled with the demand curve equation. To assess the orderliness of the purchasing data, an algorithm designed for assessing delay discounting data was adapted (Johnson and Bickel 2008) . Purchasing functions were identified as nonsystematic if (1) units purchased at a given price were at least 20 % greater than at the preceding price, starting with the second lowest purchasing price, or (2) units purchased at the final price were not less than the first price by at least 10 %. We found that eight of 86 participants exhibited nonsystematic data according to criterion 1. Of these eight participants, six participants had a single nonsystematic data point (out of a possible 14). One participant had two nonsystematic data points, and one participant had three nonsystematic data points. No participants' data met criteria 2. Individual functions were visually assessed, and the two participants who had more than one nonsystematic data point were omitted from data analysis. In addition, we omitted five participants from analysis because their curve-calculated P max values were negative, making it impossible to calculate curvecalculated O max values. Observed O max values from independent participants were rank-ordered. We omitted four participants from analysis that had observed O max values above $750, as these participants were major outliers (e.g., the omitted participants' observed O max values ranged from $2,000 to $20, 000). Finally, data from one participant was omitted due to lack of variability in non-zero consumption values.
For the Cocaine Purchasing Task, the units of cocaine purchased were plotted as a function of price. A demand curve was fit to these data with nonlinear regression using the equation by Hursh et al. (1988) : ln(c )=ln(l)+b [ln(p )]-ap using GraphPad Prism version 5. The independent variable p represents price, and the dependent variable c represents consumption (cocaine units purchased and consumed at a particular price). Free parameters are l, b, and a. Parameter l represents demand intensity, or number purchased at prices close to zero (preferred level of consumption with no price constraint). Parameter b represents the initial slope of the demand curve in log coordinates, i.e., slope at the lowest prices. Parameter a represents the rate of change in slope (in log coordinates), and serves as a global (i.e., across prices) index of demand elasticity, or sensitivity of consumption to price. A corresponding response output curve was generated for median data by inserting the free parameters resulting from the above demand curve equation: ln(o)=ln(l)+(b+ 1) ln(p)−ap, where o represents response output. P max is the predicted price at which maximum responding is observed, and is calculated using the following equation: (b +1)/a. O max is the predicted maximum response output, and is calculated for each individual participant by substituting P max for p in the above equation. In addition to curve-calculated values, observed values (i.e., determined from raw data rather than calculated from the fitted demand curve free parameters) were also calculated for demand intensity (i.e., observed demand intensity), observed P max (price at which maximal money was spent), and observed O max (maximal money spent) for each participant. Observed demand intensity was defined as consumption at the lowest price studied ($.01). Observed O max was determined by calculating the maximum (across prices) money spent on cocaine at any single price for each participant. Money spent at each price point was determined by multiplying the number of cocaine units purchased by the price per unit. Observed P max was defined as the price associated with observed O max . For those individual participants who had maximum expenditure (observed O max ) at more than one price, P max was calculated as the antilog of the mean of all prices at which observed O max was observed (i.e., the mean within logged coordinates).
Demand curve free parameters were transformed prior to conducting correlations to obtain normal distributions. Using methods described by Tabachnick and Fidell (2007 ;  Table 4 .3), various transformations were performed and the selected transformations were chosen based on the resulting data distributions. Demand intensity (l) was transformed by log 10 (x +4.58). Initial slope (b ) was transformed by log 10 (1.14−x ). Demand elasticity (a ) was transformed by (x + .007) 1/3 . Curve-calculated P max , curve-calculated O max , observed demand intensity, observed P max , observed O max , money spent on cocaine daily, and units of cocaine purchased daily were normalized using log 10 transformations. Pearson correlations were conducted among demand curve variables (demand intensity (l), initial slope (b), demand elasticity (a), curve-calculated P max , curve-calculated O max ), observed demand intensity, observed P max , observed O max , and measures of self-reported cocaine use (money spent on cocaine per day and units of cocaine purchased per day) to examine associations between demand curve variables and self-reported cocaine use. To assess effects of income on cocaine consumption, Pearson correlations were conducted between self-reported income and demand curve variables. Partial correlations were conducted to examine correlations between demand elasticity and measures of cocaine use while controlling for demand intensity. All statistics were conducted using PASW Statistics release 18 except where noted otherwise.
In order to examine if correlations between demand curve measures and self-report measures (money spent daily and units used daily) were significantly different in magnitude when using curve-calculated versus observed demand curve values, a series of t-tests were conducted testing for significant differences between nonindependent correlations, using the statistical package R version 3.0.2.
To test for effects of participant sex, t-tests compared the variables resulting from the Cocaine Purchasing Task, and measures of self-reported cocaine use between males and females. The threshold for statistical significance was set at p <0.05 for all tests.
Results
Of the 74 participants that were included in the analyses, 22 (30 %) participants were female, and 52 (70 % were male). Sixty-four (86.5 %) participants were African-American, nine (12.2 %) were Caucasian, and one (1.4 %) was AsianAmerican. Participants reported spending a median of $140 per week on cocaine (range: $20-700 per week). Other relevant participant demographics are presented in Table 1 .
The left y-axis (filled circles) in Fig. 2 shows the group median cocaine consumption data along with the demand curve equation fit to these data. At prices up to $2.50, consumption of cocaine decreased in a relatively stable manner, but dropped more sharply at higher prices. The demand curve equation was a good fit to the median consumption data, with an R 2 value of 0.98. The right y-axis (open circles) in Fig. 2 shows the group median response output data (total money spent at each price) along with the response output curve fit to these data. Response output increased systematically as a function of price. Response output dropped to zero at prices higher than $25.
For the majority of the individual participants, the demand curve equation also provided a good fit to the data, with a median R 2 of 0.94 across participants. Figure 3 shows demand curves for representative individual participants. The top panel shows data from two participants with relatively good fits. The bottom panel shows data from two participants with relatively poor fits. Of the 74 participants, only eight had R 2 values that were lower than 0.85. The median observed value of demand intensity was 65.0 units of cocaine (interquartile range=20.0-145.5), and the median curve-calculated value (l) was 24.1 units (interquartile range=13.2-64.7). The median observed P max was $8.95 (interquartile range 2.50-25.00), and the median curve-calculated P max was $12.52 (interquartile range 5.73-25.73). The median observed O max was $100.00 (interquartile range=50. 00-190.63) , and the median curvecalculated O max was $110.26 (interquartile range=55.70-167.38).
Correlations among demand curve variables (including curve-calculated l, a , b , P max , and O max ), observed demand intensity, observed P max , observed O max , and metrics of selfreported cocaine use (daily money spent on cocaine and units used daily) are presented in Table 2 . Scores of curvecalculated demand intensity (l) were significantly positively correlated with observed demand intensity, curve-calculated demand elasticity (a), curve-calculated O max , observed O max , money spent on cocaine daily, and units of cocaine used daily. Curve-calculated demand intensity was negatively correlated with curve-calculated P max and observed P max . Observed demand intensity was positively correlated with curvecalculated slope (b), curve-calculated O max , observed O max , money spent on cocaine daily, and units of cocaine used daily. Observed demand intensity was negatively correlated with curve-calculated P max and observed P max . Lower curvecalculated demand elasticity (α; greater "essential value") was associated with greater curve-calculated slope (b ), curve-calculated P max , and observed P max . Curve-calculated P max was positively correlated with observed P max and curvecalculated O max . Curve-calculated O max was positively correlated with observed O max , money spent on cocaine daily, and units of cocaine used daily. Observed O max was positively correlated with money spent on cocaine daily and units of cocaine used daily. Money spent on cocaine daily was positively correlated with units of cocaine used daily.
In order to examine if correlations between demand curve measures and self-report measures (money spent daily and units used daily) were significantly different in magnitude when using curve-calculated versus observed demand curve values, a series of t-tests were conducted testing for significant differences between nonindependent correlations. No statistically significant differences were found.
To examine the relationship between Cocaine Purchasing Task measures and self-reported measures of cocaine use beyond the influence of demand intensity, Table 3 shows results of partial correlations between demand measures and measures of cocaine use while controlling for curve-calculated demand intensity. Money spent on cocaine daily was significantly positively correlated with curve-calculated P max , observed P max , curve-calculated O max , observed O max , and units of cocaine purchased daily. Greater money spent on cocaine daily was significantly associated with lower curve-calculated elasticity (α; greater "essential value"). Units of cocaine used daily was significantly positively correlated Fig. 2 The left y-axis (filled circles) shows the group median demand data for hypothetical cocaine (units of cocaine purchased at each price), along with the demand curve fit to these data. The right y-axis (open circles) shows the group median response output data (money spent at each price), along with the response output curve fit to these data. Price per unit of cocaine is shown on the x-axis with curve-calculated P max , curve-calculated O max , observed O max , and money spent on cocaine daily. Greater units of cocaine used daily was significantly associated with lower elasticity (greater "essential value"). Interestingly, self-reported income was not significantly correlated with any of the demand curve outcome measures. There were no significant effects of sex on any variables derived from the Cocaine Purchasing Task or self-reported measures of cocaine use.
Discussion
Two main findings were shown in the current study. First, the Cocaine Purchasing Task produced orderly data, consistent with previous hypothetical assessments of demand curves for other drugs, and previous assessments of actual drug selfadministration. Second, demand measures assessing demand intensity and O max (but not measures related to demand elasticity) from the Cocaine Purchasing Task were significantly correlated with self-reported measures of realworld cocaine use. After controlling for the effects of demand intensity, measures related to demand elasticity were also found to correlate with real-world measures of cocaine use. Each finding will be discussed in turn, followed by a brief discussion regarding potential limitations of the current study, as well as possible future directions.
Demand curves were generated from responses on the Cocaine Purchasing Task. The demand curve equation provided a good fit to the group median data as well as to 
Units of cocaine purchased Price per unit of cocaine ($) Fig. 3 Demand curves for representative individual participants. The top panel shows data from two participants for which the demand curves were good fits to the data. The bottom panel shows data from two participants with demand curves that were poorer fits to the data Table 2 Correlations among demand curve variables and metrics of self-reported cocaine use
( the large majority of participants. These data are consistent with orderly demand curves generated from a wide variety of drugs, including hypothetical alcohol (Murphy and MacKillop 2006; MacKillop and Murphy 2007) , hypothetical cigarettes (MacKillop et al. 2008; Murphy et al. 2011; McClure et al. 2013) , real cigarette puffs (e.g., Bickel and Madden 1999; Bickel 2003, 2006; Johnson et al. 2004) , and a wide variety of drugs assessed in nonhuman animals (e.g., Mattox et al. 1997; Williams and Woods 2000; Ko et al. 2002) . Consistent with previous studies, in the present study consumption of the drug (cocaine) was high at low prices and decreased monotonically as price increased. Of note, we found that the median curve-calculated demand intensity (l) underestimated the observed value of demand intensity (i.e., the observed value of demand intensity was more than 2.5 times higher than l ). Interestingly, this is contrary to prior studies that used the same equation and reported both observed and curve-calculated demand intensity. MacKillop et al. (2008) found that mean curvecalculated l was greater than twice that of observed demand intensity in participants with minimal nicotine dependence and about 1.5 times greater in participants with mild to moderate nicotine dependence. In two different studies, Murphy and MacKillop (2006) and Murphy et al. (2009) found that mean curve-calculated demand intensity was about twice that of mean observed demand intensity in alcoholdrinking college students. The external validity of the Cocaine Purchasing Task was supported by significant correlations with self-reported cocaine use. That is, greater demand intensity (both curvecalculated and observed) and O max (both curve-calculated and observed) from the Cocaine Purchasing Task were associated with greater amounts of cocaine used and money spent on cocaine per day. Interestingly, demand elasticity (a ) and closely related measures (both curve-calculated P max and observed P max ) were not significantly related to self-reported cocaine use measures. However, demand elasticity as well as measures of P max were found to significantly correlate with real-world measures of cocaine use after controlling for effects of intensity (with the exception that observed P max and units consumed daily were not significantly correlated). These data suggest that the most valuable information regarding realworld behavior stemmed from demand intensity (consumption at low prices) and O max (maximal response output or money spent). These findings may be viewed as contrary to the notion that demand elasticity represents the "essential value" of the drug (Hursh and Silberberg 2008) . However, the observation that elasticity-related measures were related to real-world situations after controlling for demand intensity nevertheless highlights the relevance of elasticity. It is possible that other measures of real-world cocaine use may differ, as the measures used in the current study may have been somewhat related to demand intensity (i.e., individuals may have reported their preferred level of cocaine consumption).
A strength of using behavioral economic demand curves to assess the reinforcing efficacy of drugs is that it results in multiple parameters related to reinforcement. Although the present study found demand intensity and demand elasticity to differ in their relation to other drug use variables, previous literature has shown examples in which demand intensity and demand elasticity show correspondence. For example, WadeGaluska et al. (2011) and Galuska et al. (2011) found that demand for drug reinforcers became less elastic and demand intensity increased over time using opiate self-administration in monkeys and methamphetamine self-administration in rats, respectively. Murphy et al. (2009) found in college students that higher demand intensity and lower demand elasticity were significantly associated with greater number of drinks per week and alcohol-related problems. Similarly, Murphy et al. (2011) found that intensity and elasticity were significantly correlated with cigarettes smoked per day and severity of nicotine dependence in adolescent smokers. However, previous research also shows that demand intensity and demand elasticity can show differing relationships to measures related to drug consumption. Galuska et al. (2011) demonstrated that greater cue-induced reinstatement of methamphetamine was associated with less demand elasticity, but reinstatement was not related to intensity. MacKillop and Murphy (2007) found in college students that intensity, but not elasticity, O max , or P max , was correlated with self-reported drinks per week at baseline. Furthermore, MacKillop and Murphy found that O max , P max , and elasticity predicted post-intervention weekly alcohol use, but intensity did not. In college students who smoke, MacKillop et al. (2008) found that intensity, O max , and P max , but not elasticity, were correlated with severity of nicotine dependence and average cigarettes smoked daily. In college student drinkers, Murphy and MacKillop (2006) found that intensity and O max , but not elasticity and P max , were significantly correlated with drinks per week, episodes of heavy drinking, and severity of problem drinking. McClure et al. (2013) found in non-treatment seeking smokers that the smoking cessation medication varenicline increased demand elasticity for cigarettes, but did not affect demand intensity. We also found a significant correlation between the two parameters l and α, which suggests that these two parameters generated by the Cocaine Purchasing Task were not entirely independent of one another. More research is needed to investigate the extent to which different purchasing task parameters inform various aspects of drug consumption in the real world. Regardless, these findings extend the generality of the utility of purchasing tasks to characterizing demand for hypothetical cocaine. These findings also suggest that the Cocaine Purchasing Task may be a time-and costefficient proxy measure of the reinforcing effects of cocaine.
One limitation of the current study that should be noted is that the Cocaine Purchasing Task is a simulated self-report measure for purchasing cocaine, and it is possible that the data may have differed if consequences were real. However, a number of studies in the area of delay discounting (another behavioral economic framework extensively applied to drug abuse) have shown that similar hypothetical decisions concerning money choices provide a close approximation to data collected when consequences are real (Johnson and Bickel 2002; Baker et al. 2003; Madden et al. 2003 Madden et al. , 2004 Johnson et al. 2007; Bickel et al. 2009; Lawyer et al. 2011; cf., Hinvest and Anderson 2010; Paloyelis et al. 2010) . Furthermore, the significant correlations between the Cocaine Purchasing Task variables and self-reported variables related to real-world cocaine use provide further evidence suggesting that the hypothetical Cocaine Purchasing Task may provide an approximation of behavior had the consequences been real. Another potential limitation is that some prices on the Cocaine Purchasing Task may be unrealistic and never encountered in the illicit market (e.g., $0.01 or $1,000 for a vial or rock of cocaine worth $5 in the Baltimore area). This wide range of multiplicatively increasing prices was used because it is similar to the sequences of response requirements within progressive ratio schedules upon which purchasing tasks are based. However, the orderliness of the data across prices, combined with realistic consumption values at prices within the more realistic price range (i.e., prices close to $5) suggest that the data are meaningful and reflective of the behavior that would be observed at the more extreme prices had the consequences been real. Nonetheless, future studies should consider using more plausible market prices, as very low or very high prices may cause readers to call into question the credibility of results.
Future research on the Cocaine Purchasing Task may assess its clinical utility in predicting treatment outcomes, as has been demonstrated with other drug purchasing tasks. For example, MacKillop and Murphy (2007) found that heavydrinking college students showing greater curve-calculated O max values and greater breakpoints (indicating lower elasticity) for alcohol on an alcohol purchasing task had poorer treatment outcomes at 6 months following a brief intervention. A study in adolescent smokers found that greater demand intensity on a cigarette purchasing task in nicotinedependent individuals was significantly associated with lower motivational levels to quit or reduce smoking as measured by a reliable and valid scale (Murphy et al. 2011) . Another study showed that non-treatment seeking smokers randomly assigned to receive the smoking cessation medication varenicline showed significant increases in demand elasticity compared to those receiving placebo (McClure et al. 2013 ). However, Madden and Kalman (2010) found that another smoking cessation medication, bupropion, had no significant effect on demand for cigarettes using a cigarette purchasing task. Further research with the Cocaine Purchasing Task may investigate its potential utility in predicting and/or assessing treatment outcomes in cocaine-dependent individuals.
